PHASE TRANSITIONS IN ORDERED AND DISORDERED FERRO-AND FERRIMAGNETS
Abstract. -The phase transition is investigated for ordered and structurally disordered Heisenberg ferr* and ferrimagnets. No influence of disorder on the critical exponents is found, but a characteristic non-monotonic temperature dependence of the Kouvel-Fisher exponent y (T) outside the critical regime, which is described by the correlated molecular field theory.
To investigate the influence of structural disorder T T a ln x T on the phase transition behaviour we have considered 4 (~) = 7 (~) T , -(e-l) =-aln ((T-Tc)/T) a large variety of Heisenberg systems: (2) 1) a high-purity single crystal of Ni; 2) the binary crystalline ferromagnetic alloys FeNi, FePd and FePt with various compositions, both ordered and structurally disordered;
3) amorphous ferromagnets, i.e. metal--metal alloys Few and FeZr and metal-metalloid alloys, (full line in Fig. 1) ). This non-monotonic behaviour is a characteristic feature of many disordered spin systems [4] and contrasts to the monotonic decrease of y (T) found for all isotropic ferromagnets with shortrange interactions (dashed-dotted line). Accordingly, the exponent introduced by Fahnle and Souletie [5] exhibits also a non-monotonic behaviour, whereas it is almost temperature independent for ordered systems. An exception is given by FePd and FePt, for which y (T -+ Tc) is reduced below the Heisenberg value due to long-range interactions. In these systems there is an initial increase of y (T) both for the disordered and the ordered case (dotted line in Fig. I) , with a maximum of 7 (T) Because the maximum of r ( T ) appears at high temperatures an interpretation within renormalization theory as a crossover between fixed points does not make sense. By the correlated molecular field theory (cf. [4] ) it has been shown that the non-monotonic behaviour of y (T) is due to the interplay between the temperature dependent thermal correlations in the spin system, described by the thermal correlation length (T) , and the atomic scale randomness, described by the structural correlation length 1, (a third relevant length is the range of exchange interactions):
for T -+ T, ([ / 1, --t co) the spin system as a whole reArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19888545 acts more or less cooperatively and does not feel much from the structural randomness (in Heisenberg systems), for high temperatures (c/ 1, -+ 0) the dynamics of a spin is totally determined by the local properties of the system. For a quantitative formulation a corre-
lated spin expectation value ( s (-)) r is introduced corr [4] into the molecular field, (f (Ir -, &) is the Omstein-Zernicke function), which approaches the volume average ( a (:)) for T + T, and the local value ( s (-)) r for T + m.
Monte Carlo simulations have shown [4] that a nonmonotonic y (T) outside the critical regime is expected also for disordered Ising systems. In addition, the critical regime is dominated by a crossover [6] between an asymptotic random fixed-point and the pure fixedpoint so that altogether the behaviour shown schematically in figure 1 (dashed line) is expected. A point of discussion is the width of the asymptotic regime and the crossover regime. Theory predicts (cf. [7] ) that 
